Advances in cellular reprogramming: moving toward a reprieve from immunogenicity.
Somatic cell nuclear reprogramming is opening new doors for the modeling of human disease phenotypes in vitro, the identification of novel therapeutic compounds and diagnostic factors as well as future autologous cell replacement therapies. Despite the potential that reprogramming technologies bring, there are remaining concerns preventing their broad application in the short-term. One of them is the safety concern associated with the use of stem cell derivatives, those generated by reprogramming or even when embryonic stem cells are employed. Here we summarize the current knowledge in the field of stem cells and reprogramming with a particular focus on the pitfalls preventing rapid translation of stem cell technologies into the clinic. We discuss the most recent findings on immunogenicity and tumorigenicity of reprogrammed cells. We additionally provide an overview on the potential applications that reprogramming approaches might bring to the immunological field and elaborate on the use of induced pluripotent stem cells (iPSCs) with pre-arranged immune receptors for the development of future immunotherapeutic approaches. The use of reprogramming approaches can represent and provide groundbreaking strategies previously unachievable for stem cell engineering aimed at modulating immune responses. In summary, we provide an overview on the different topics related to the use of stem cells and highlight the most provocative, yet perhaps currently underappreciated, aspect of combining immunological and reprogramming strategies for the treatment of human disease.